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ReductionofllinthepresenceofPd-Cinethanolunderatmosphericpressureofhydrogenl affor鐡iHHさ5Fi孟硫i船hyU7-one(1V)鋤andlq8弓！(lI-acet9XYethyl)｢17-｡n：WI呼螂堂４：５．ＴｈｅｓｔｒｕｃｔｕｒｅｏｆＶｗａｓｃｏｎｆｉｎｎｅｄｂｙｓpectraldataandtheevidenceofeasyforInationl oftheE-16-ethyUdene-17-one(Ⅵ)4)ontreatmentwithconc､sUlfuricacidorpotassiumhydro‐ xideinmethanoLTheβ‐orientationofthel6-(1'‐acetoxyethyl)groupwasdeterminedbycon-i vertingVintotheacetonide(Ⅸ)(Chartl)．AbetterproductsratiowasobtainedwhenRaney1 
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twicewith5％ＮａＯＨａｑａｎdacidificationoftheextractwith５％H2SO4gavecrystals,ｙｉｅｌｄ３５３ｇ(87.8％)． ＮＭＲ(CDC13)６:0.84,0.97(total3H,２singlets),１．９８(s),２．３６(broads）（total3H)． AcetylationoftheβDiketone(1)－－Asolutionofl（1009)iｎＡｃ２０（160ｍl)andpyridine(８０ｍl)waS heatedfor2hrat65．、Evaporationj〃uac"ogavecrystalswhichwerewashedwenwithwater,yieldllig(98.2％)．ThesecrystalsconsiStedoftheenolacetateofllandmmaratioof4:１(determinedbyisolation bypreparativeTLC)andcouldbeusedforthefonowingreduction、ThecrystalswererecrystanizedfrｏｍＥｔＯＨ,yielding85g(75.2％)ofl6-(1'一acetoxyethylidene)-estrone-3-methylether(、),ｍｐｌ２５-126..Ａ"ａＪ．CalcdforC2sH2804：Ｃ,74.97；Ｈ,7.66．Found：Ｃ,74.96；Ｈ,７．４９．１Ｒ沙幾ｃｍ-ｴ：1750,1725（C=O)，１６６０(C=C),1200,1180．ＮＭＲ(CDC13)６:0.90(3Ｈ,s,C18-CH3),２．１７(3Ｈ,s,COCH3),２．３１(3Ｈ,broads,CH2-C＝ C-CH3),３．９０(3Ｈ,s,ＯＣＨ３),6.60-7.30(3Ｈ,ｍ,ａｒｏｍＨ)． 
Ｃoncentrationofthemotherliquoryieldedanoilwhichwasdissolvedin５％KOH-MeOHandrenuxed for30min･Evaporationi〃uczc"ogaveasolidwhichwasshakenwithetherandwater･Theetherlayerwasextractedseveraltimeswith5％ＮａＯＨａｑ・andthecombmedaqueousextractswereacidifiedwith5％Ｈ２ＳＯ４ｇivingcrystalswhichwerecollectedandwashedwithwater,yield24､０９．Thiscompoundwasidenticalwith linaUrespects、
17-Acetoxy-16-acetyl-3-methoxyestra-1,3,5(10),16-tetraene（、）waspreparedasfonows：amixtureofl(１００９),P-TsOH(１０９)ａｎｄＡｃ２０(１１iter)washeatedforlOminat80｡．Thecooledmixturewaspoured intowaterandtheresultingsolidwascollected･RecrystallizationthriceoftheｃｒｕｄｅsolidfromEtOHgave thepuresample,ｙｉｅｌｄｌ７ｇ,ｍｐｌ３５－１３６ｐ・伽α/､Calcd・forC23H2804：Ｃ,74.97；Ｈ,7.66．Found：Ｃ,74.99；Ｈ,7.72．ＩＲＩ'幾ｃｍ-ｴ：1755,1720(C=O)，１６５５(C=C)，1180．ＮＭＲ(CDCl3)６:０．８８(3Ｈ,ｓ,C18-CH3)，１．９６(3Ｈ,ｓ,COCH8)，２．２０（3Ｈ,Ｓ,COCH3)，３．７６(3Ｈ,ｓ,ＯＣＨｓ)，6.60-7.25（3Ｈ,ｍ,ａｒｏｍＨ)．Thecrudesolid consistedofllandmｉｎａｒａｔｉｏｏｆｌ:４(determinedinthesamemannerasabove)． AcetylationoflwithacetylchloriｄｅａｎｄｐｙｒｉｄｉｎｅｏｒＡｃ２０ａｎｄＮａＯＡｃｇａｖeamixtureofalmostequal quantitiｅｓｏｆｌｌａｎｄｎｌ、





J､HoriutiandM､Polanyi,Ｔｆ'α"s､Ｆ”α`”ＳＯＤ.,30,1164(1934)． S､Mitsui,Ｍ・Fujimoto,Ｙ､Nagahisa,ａｎｄＴ・Sukegawa,ＣＭ池Ｉ"`．（London)，1969,241．AUmeltingpointsareuncorrected・Infrared(ＩＲ)spectrawererecordedwithaHitachi215spectOphoto‐meter･NMRspectraweredeterminedonaVarianHA-100spectrometer･Themassspectrawere determinedonaHitachiRMU-6DmassspeCtrometerequippedwithadirectinletsystem． 
Ｎｏ．１２ 3207 
tothatdescribedabovetOgiVelV(０．７９)ａｎｄＶ(0.169)．WhenMeOHwasusedasasO1Vent,Ⅳ(0.669)潔
１６β-ethyl-estradiol-3-methyletheｒ（Ｘ)3）（0.179）ａｎｄＶ（0.019）wereobtainedfromll（1.009)．… 
Ｃ）Asolutionofll(１．５９)inamixtureofEtOH(50ｍl)ａｎｄＡｃＯＥｔ(１０ｍl)washydrogenatedinthe 
presenCeofPtO2(100ｍｇ)underatmosphericpressureofhydrogenaTherCaptionmiXtureWasworkedup lnamannersimilartothatdescribCdabPvetqgiv6Ⅳ(L14g)andL16a-ethyl-eStrone-3-methylether(XI） 
（0.１２９),ｍｐ７３－７４｡．』Ｍ・Calcd・forC21H2802wC,80673;'Ｈ,9.03．Found：Ｃ,80.70;Ｈ,９．０５．１Ｒ'謡
ｃｍ－ｴ：１７４０(C=O)．ＮＭＲ(CDC13)６：０．８５（3Ｈ,ｓ,C18-CH3),０．９８（3Ｈ,ｔ,Ｊ－７Ｈｚ,ＣＨ２ＣＨ３),３．７５（3Ｈ,ｓ， 
ＯＣＨ３),6.60-7.25(3Ｈ,ｍ,ａｒｏｍＨ)．MassSpectrum,"/β:３１２(Ｍ+),２８３． 
，）Asuspensionofll(１００９)ａｎｄＲａｎｅｙＮｉ(３００９)inamixtureofdioxane(200ｍl)ａｎｄＭｅＯＨ(700ｍl） 
wasshakenatlOOkg/cm-ｴpressureofhydrogenfor2hrinanautoclave、Afteradditionof5％ＫＯＨ－ＭｅＯＨ
ｓｏｌｎ(300ｍl),hydrogenation(100ｋｇ/cm-ｴ)wascontmliedforafurther2hr・Thehlteredsolutionwaseva‐
poratedandthecrudesolidwaschromatographedoversnicagel(３００９)．E1utionwithbenzene-AcOEt(10:１） 
ｇａｖｅＸＩＩ（1.539,1.8％),withbenzene-AcOEt（5:１)Ｘ(78.19,91.7％)，withbenzene-AcOEt(3:１）Ｘ、
（1.789,2.1％),andthenwithAcOEt-acetone(1：１)ＸＩＶ(2.99,3.2％)． 
XII：ｍｐ９８-100..Ａ〃zLCalcd・forC21H8oO2：Ｃ,80.25；Ｈ，9.55．Found：Ｃ,79.96；Ｈ，９．６８．１Ｒ
’’幾ｃｍ-ｴ:３５００(ＯＨ)，1040．ＮＭＲ(CDC13)６：０．７９(3Ｈ,ｓ,C18-H),0.97（3Ｈ,ｔ,Ｊ－７Ｈｚ,CH3CH2),３．６８
（1Ｈ,ｄ,Ｊ－５Ｈｚ,Ｃ17β-Ｈ),３．７６(3Ｈ,ｓ,ＯＣＨｓ)． 
XIII：ｍｐ７４ｏ、Thiswasidenticalwiththeauthenticsample6）inallaspects・
ＸＩＶ：XIVconsistedoffourcomponentsinalmostequalquantities・Eachcomponentwassepa工ated
bypreparativeTLC(benzene-ether＝３:１)．ThesespectraldataweresimilartoeachoH1er：MassSpectrum 
〃zに：３３０（Ｍ+)．ＩＲ〃露cm-1：3200-3500（ＯＨ)．ＮＭＲ（CDCls）６：1.1-2.3（3Ｈ,ｄ,Ｊ＝６Ｈｚ,ＣＨＣＨ３)．
OxidationofXIIandXIIIwithJonesreagentgavethesameproduct,mp73--74o、ＩＲﾂ雛cm-ﾕ:1730．
ThemixedmpandlRspectrawereidenticalwiththoseof仇ｅｓａｍｐｌｅ(Ｘｴ)obtainedbyprocedureC・
ReductionoftheEnolAcetate(I、)－A）AsOlutionOfm(109)withRaneyNi(309)washydrogenat‐
ｅｄ（100ｋｇ/cm2)mamannersimnartoprocedureDtOｇｉｖｅⅣ(1.29,14.2％）ａｎｄＸ(6.79,78.6％)． 
Ｂ）AsolutionofllI(Log)inACOEt(30ｍl)WashydrogenatedwithlO％Ｐｄ÷Ｃ(0.59)underatmoS‐ 
phericpressureofhydrogen・Thereactionmixturewasworkedupinamamersimilartothatdescribed
abovetogivelV(0.349,40.1％)ａｎｄＸＶＩＩ(0.589,57.7％)． 
XVII：エnp129-130。.ａ"α/,Calcd､forC調H3oO4:ｃ,74?56;Ｈ,8.15．Found:Ｃ,74.46;Ｈ,8.32.1Ｒ'謡ｃｍ－ｴ:1740(C=O),1370,1240,1020．ＮＭＲ(CDC13)６:0.90(3Ｈ,s,Ｃｪ8-CH3),1.33(3Ｈ,ｄ,Ｊ＝6.5Ｈｚ,ＣＨＣＨ３)， 
１．９７(3Ｈ,s,COCH3)，３．７７(3Ｈ,ｓ,ＯＣＨ３)，５．３０(1Ｈ,ｍ,Ｃ,'一Ｈ)．MassSpeclrum”た：３７０(Ｍ+)，３１０(Ｍ+?-
CH3COOH)．ＴｒｅａｔｍｅｎｔｏｆＸＶＩＩｗｉｔｈ５％KOH-MeOHatroomtemperatUreyieldedE-16-ethylidene‐ 
estrone-3-methylether(Ⅵ)4)inquantitativeyield・Butthediol(XVIII)obtamedbyNaBH4reductionof
XVII,fonowedbyhydrolysiswith5％KOH-MeOHinthemannerdescribedfoｒｔｈｅｆｏｒｍａｔｉｏｎｏｆＶＩＩＩ 
ｆｒｏｍＶ９ｄｉｄｎｏｔｆｏｒｍａｃetonide． 
）ReductionoftheEnolAcetates(ＩＩａｎｄｍ)－－AmixtureoftheenolacetateS(ＩＩａｎｄｌｌｌ,1009)ｗａｓ 
ｌ霊鰯耀銚糊ﾃﾂ爾肋R…yNi(30091露……重…｡…。、(…伽DLtoFormationoftheAcetonide(Ⅸ)－ToasolutionofV(500ｍｇ)inmethanol(１０ｍl),NaBH4wasadded 
atOowithstirring・ThecrystalsofVII(450ｍｇ)wereseparatedfromthereactionmxture・ＩＲﾂﾞ雛cm-ﾕ：
３４５０(ＯＨ),１７００(C=O),1270,1230,1030．AsolutionofVII(450ｍｇ)ｉｎ５％KOH-MeOHsolnwasheated 
for5minat６０．．ThereactionmixturewaspouredintowaterandtheresultingcrystalsofVIII(380ｍｇ） 
werecoUected・ＩＲ’幾ｃｍ-ｴ:３２００(ＯＨ),1030．Next,toasolutionofⅥ１１(350ｍｇ)macetone(5ｍl),two
dropsofBF3etheratewereaddedatroomtemperatureWithstimng・ThemixtureWaspouredintowater
，andextractedwithether・Evaporationofthesolventgaveasond,whichwaspurinedbychromatograPhy
'畳語澱駕篭z9脇謡鑑計艦(鋤:，臓蹟:宴:fl』6量)iil盤;(患?錺珊麓:錐獣
Ⅱ5(砥．,:量>c<8370(1H,｡,J='5HzⅢH)Ｍ(3HMcHs).
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